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Introduction 


The early adoption and then more widespread use of novel energy sources that both save 
money and mitigate risk is not a new idea for entrepreneurs, scientists and governments 
and is a goal they aspire to achieve. Everyone wants to innovate or create the latest big 
thing that pushes society forward toward a yet brighter future profitably. Most (not all) of 
them have been fully proven to work but then no one deploys them for use until a vested 
second- or third-party controls it. Even then they more often than not make a minor 
investment to just catch and kill it. A cynical world view is useful when working with vested 
markets, | think. 


Blowing up that paradigm and making it into widespread use requires easily adopted 
stepchange technologies that offer overwhelmingly least cost operation for least risk. This 
simple strategy certainly applies in the air transportation market just as it applies to most 
markets. In this instance this strategy encompasses using a highly efficient, naturally 
occurring, non-hydrocarbon energy source and other closely integrated design concepts 
that already exist, with some twists in perception and execution, but above all else those 
that are simple to prove up and cost efficient to deploy. It would also help solve the issue of 
unstart and speed maintainance at high mach numbers quite readily | believe. 


A sizeable resource and research publication library has been assembled and should be 
used accordingly if interest proves favorable. 


Air transport has proven to be time efficient in the delivery of goods on a global basis. 
Making this goods (and people) delivery system yet more efficient and timely enough to 
capture a complementary least cost integration with both high speed rail and nextgen 
ocean transport requires use of robust, simple and efficient design concepts. But going 
faster and higher with yet more tonnage on board isn’t necessarily a viable answer when 
existing designs seem to be high risk, high cost, single shot solutions. 


Accordingly, answering these issues and also to answer increasing military and ex- 
atmosphere needs is an issue that this simple paper might help solve. 


Further, this concept | am outlining can be proven up quickly and deployed very broadly to 
best effect. At least that is my belief. 


Once decently proven up by USDOD or other interested parties, the private sector could 
conduct the rollout for a very substantial profit | would expect, making it attractive to all 
parties. 
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Reiterating, the target application for this summary report is least cost, reusable, least risk 
power generation (powergen) for hypersonic flight craft needs. 


As a kindly meant sidebar note: Affording to do a large-scale program prove up of this type 
can be easily done using the energy tax model this author has outlined many times in the 
recent past. 


Above all else, the sun doesn’t have to shine, the wind doesn’t have to blow, and the goods 
and maybe people get delivered in a timely manner safely. 


Concept 


This power generation system for a ramjet or scramjet will create its own fuels from 
atmospheric gases (hydrogen and oxygen) and then via a proven hydrogen / oxygen no 
moving parts expanding gas “rocket” system. 


The following is a reasonable description of a scramjet done by others: 


“A scramjet (supersonic combustion ramjet) is a variant of a ramjet airbreathing jet 
engine in which combustion takes place in supersonic airflow. As in ramjets, a scramjet 
relies on high vehicle speed to compress the incoming air forcefully before combustion 
(hence ramjet), but whereas a ramjet decelerates the air to subsonic velocities before 
combustion, the airflow in a scramjet is supersonic throughout the entire engine. That 
allows the scramjet to operate efficiently at extremely high speeds.” 


A diagram of its engine and packaging is below (by others as well): 
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The forms of “emission” from this power generation system would be excess to need heat 
as steam seen as a contrail during cruise conditions. Emissions may also have some low- 
level NOx. 


Maintaining consistent and predictable power generation in all operating regimes is key for 
this to work. The key seems to be aggressive heat management and the ability of inject 
variable amounts of pure or nearly pure gases which has been largely conquered by others 
through past work. 


Commercial vendors for the appropriate molecular sieve (MOF) materials and the gas 
separation systems exist and should be thoroughly explored and then used as appropriate. 


Maintenance needs are expected to be very low and should require nearly or no skilled 
labor beyond that currently in use to operate. 


Scramjet Powergen Summary Notes 


Goals: 

e Goal 1: Nextgen +5 scramjet is the innovation target for this effort. 

e Goal 2: Nextgen +5 scramjet must be capable of adoption within 25 years. 

¢ Goal 3: Nextgen +5 scramjet must be least cost, least risk. 

e Goal 4: Nextgen +5 scramjet must be hydrocarbon combustion free. 

e Goal 5: Nextgen +5 scramjet must be robust for >0.1M mile service life. 

e Goal 6: Nextgen +5 scramjet must be capable of sustained +10 mach operation or more 
operation in all climactic conditions. 

e Goal 7: Nextgen +5 scramjet must be deployable and operable in all topography’s and 
climates. 

e Goal 8: Nextgen +5 scramjet must be capable of direct use of existing air transport signal 
and control systems as is with no modifications. 


Notes: 

e Ramjets and scramjets are useful militarily but not commercially. 

« Commercial flight requires scaled fuselage and aerodynamics which are not possible 
now or even in N+5. 

e The concept of lessening or eliminating on board fuel requirements is attractive. 

e Aerodynamics and control of a hypersonic, high altitude atmospheric flight vehicle is 
difficult. 

e Stratosphere and Mesosphere molecular physics are still largely unknown. 
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lonic oxygen and ozone will be an issue at high altitudes especially as a fuel accelerant. 
This author proposes that on-board MOF separation of N2 (maybe O3) from inlet gases 
would be advantageous and would be beneficial enrichment for O2 etc 
Continuous "bleed" of N2 and ozone "overboard" would be advantageous 
Compressed or cryogenic H2 onboard would be advantageous for high altitude 
combustion 
Slush hydrogen aakes no sense for this scale vehicle. 

Inlet for MOF N2 separation would be at inlet to "compressor" section (IP point). 
Reinjection of enriched O2 would be via micropore ring injection at entry to combustor 


H2 injection would be similar to O2 injection. 

If provision is made for making and accumulating compressed 02/01 onboard, then 
NEO or higher altitudes could be achieved 
Powered re-entry would be similarly possible without orbital refueling. 

Lifting body design with retractable or variable control surfaces except rudder would be 
desirable. 

Vehicle transport to mesosphere may be possible by combined cycle reusable rocket. 
Vehicle transport to stratosphere may be possible by "piggyback" on another larger 
aircraft. 

Vehicle transport to mesosphere may be possible by piggyback on a reusable EGT UAV 
larger profile cruise missile / transport. 

N2 sidestream could be compressed and used as an attitude thruster in NEO / LEO 
environments 


Conclusion 


This unit, its various technologies and its intent are meant to solve the pressing need for a 
critical application — hypersonic, least cost and risk, mixed use transport and delivery on 
both a regional and continental basis. 


